Two aromatic plants have been selected for chemical investigation on account of their antibacterial activities, Plectranthus glandulosus (fresh leaves) and L.'innamomum zeylunicum (dried leaves). P. glundulosus is used as a medicinal plant, while Crinnumomum zeylunicum is used as a common spice in many recipes in Cameroon. The essential oils of the plants have been obtained by hydrodistillation using a Clevenger type apparatus, the yields of oils are about 0.3% and 2.0% respectively.
Introduction
The essential oils from spices or medicinal plants have been known to possess biological activities, notably antimicrobial properties, since ancient times. With the growing interest of' the use of essential oils in food and pharnlaceutical industries. examination of plant extracts fos these properties has become of increasing importance (Baratta et al.. 1908: Am\tani Lollo et 1 Iughcs and Lawson, 1991 ) . Plectranthus glandu1osu.s (Lamiaceae) and Cinn~zmonzum zeylaniczrm (Lauraceae) leaves are potential sources of essential oils in Cameroon and other tropical areas (Dupriez and De Leener, 1987; Jirovetz et al., 1997 and Ngassoum et al.. 2001 ,Watt and BrqerBrandwi-jk, 1962) . P. glctndzrlosus is a medicinal plant, widely spread in the savannah area of' Catileroon. The plant is used against influcnza. coughs and chest complaints (Ngassnunn et al.. 2001; Watt and Breyer-Brandwijk, 1962) . C'. zeylanicum has been a traditional spice since ancient times. The leaves or the bark are used in various food applications (Jirovetz et al.. 1998) .
Therefore, the aim of this work was to analyse the essential oils of the two species, to identify their composition of volatiles, to evaluate the antibacterial activities of the essential oils and to correlate the chemical composition with antibacterial properties.
Results and discussion
The results of GC/FID and GUMS analysis are given on table 1. The main components (concentration higher than 1.0%; calculated as %-peak area of GC-analysis using a non-polar column) of the essential oil of Plectranthus glanhlosus fresh leaves are: fenchone (30.8%). terpinolene (25.2%). piperitenone (10.9%), p-cymen-8-01 (3.6%). limonene (3.2%). cispiperitone oxide (3.0%). The essential oil of dried leaves of C'innnmomum zeylunicum comprises eugenol (85.2%) as the main component. Other constituents are (E)-cinnamaldehyde (4.9%), linalool (2.8%) and P-caryophyllene (1.8%). The results of the qualitative and quantitative tests of antibacterial activities are given in tables 2 and 3 respectively: All the bacteria were susceptible with different degrees to the neat oils. The inhibition zones of the neat oil of C' . zeylunicunt is higher for all three strains than those of P. glundulo.sus. Using qualitative tests, the following classification could be made from the most susceptible to the least sensitive strains: S. aureus followed by P. fluorescens and by E, csoli. The C'. zeylunicum oil exerts a higher activity with the minimum value of MIC (2000 ppm) against E. coli and the P. gland~dosu,~ oil shows a lower activity, with the highest MI(' value (>I 0000 ppm) against P fluore.~cen.c. The antibacterial activities of the essential C'. zeylanicum leaf oil can be attributed especially to the high content of the main compound, eugenol. The activity of P. glandulosus oils could be due to oxygenated monoterpenes such as fenchone and piperitenone derivatives as well as monoterpene hydrocarbons such as limonene and terpinolene.
These essential oils with their tested antimicrobial activities will open a new perspective for their use in food and pharmaceutical industries as preservatives or effective molecules in some medicines.
Experimental

Plant material
The fresh leaves of P. glundulosus were collected from a natural grown shrub near the University area of Ngaoundere (Cameroon). The dried leaves of C'. zeyltrnicum were bought at a local market in Ngaoundere. The species were identified by local botanists and the voucher specimens deposited at the National Herbarium of Yaounde.
Isolation of volatile components
The essential oils were obtained by steam distillation in a Clevenger type apparatus for 4 hours each, with a yield of 0.4% for P. glandulosus and 2.0% for C zeylanicum leaves. The oils were dried over anhydrous sodium sulphate and stored at 4°C until analysed.
Bioassay a.) Microorganisms
A collection of three bacteria including gram positive and negative strains, were used: 1 .) gram-positive: Staphylococcus aureus, 2.) gram-negative: Pseudomonas ,fluore.~crns and Escherichia coli. All the organisms were maintained at room-temperature on a specific broth. E.M.B. for E. coli and nutritive agar for S. utrreus and P. fluore.sc.en.~.
b.) Preliminary screening
Seeded agar plates were prepared using 20 ml of molten Mueller-Hinton agar and 1 ml of test culture consisting of 10' microorganisms. Five discs of Whatman paper no 1 were p i t on a solidified agar and 10 p1 of undiluted or diluted essential oil was layed on. Streptomycin sulfate (2000 ppm) was used as a reference antibiotic. The plates were incubated at -37°C for 24 to 48 hours in the dark. The evaluation of inhibitory activity was carried out by measuring the inhibition zones with a Vernier-caliper.
c.)MIC determination
Minimal inhibitory concentrations (MICs) were determined, as recommended by lnstitut Pasteur Production (Institute Pasteur, 1980) , by the agar dilution method . MICs were defined as the lowest concentrations of each extract that inhibited visible growth on agar. The essential oil was diluted with Tween 80 aqueous solution (I%w/w).
Gas chromatography
A GC-14A with FID and integrator C-R6A-Chromatopac (Shimadzu Co., Japan), and integrator C-RIB-Chromatopac (Shimadzu Co., Japan) were used for GCIFID analyses. Carrier gas: hydrogen; injector-temperature: 220°C; detector-temperature: 280°C; temperature programme: 40°C to 250°C with a rate of 6"CImin.; used columns: 60m x 0.25mm SUPELLXIWAX" fused silica (film thickness: 0.25 micron; Supelco, IJSA) and 30m x 0.321nm bonded FSOT-RSL-200 fused silica (film thickness: 0.25 micron; Biorad Co.. Germany). Quantification was carried out by %-peak area calculations (GCIFID using a nonpolar column). The identification of single compounds was performed by comparison of'the retention-times with reference data (Formacek and Kubeczka, 1982; Davies, 1990; Jennings and Shibamoto, 1980; Kondjoya and Berdaque, 1996; Tudor, 1997; Joulain and Konig, 1998) .
Gas chromatography -Mass spectrometry For GCIMS analyses a GC-17A with a QP5050 mass spectrometer (Shimadzu Co., Japan) and the data system ProLinea (Compaq Co., USA; software class5k). a GC-17A with a QP5000 mass spectrometer (Shimadzu Co., Japan) and the data system Pro1,inea (Compacl Co., USA: software class51<). a GC-HP5890 with a HP5970-MSD (Hewlett-Packard Co.. IJSA) and the data system Pentium-PC (Bohm Co., Austria; MSD-ChemStation software) and a GCQ (Finnigan Co., USA) with data sytem Gateway-2000-PS75-PC (Siemens-Nixdorf Co., Germany; GCQ-software) were used. Carrier gas: helium; injector-temperature: 250°C; interface-heating: 280°C; ion source-temperature: 200°C; EI-mode, 70 eV; mass range: 41 -550 amu. Temperature programmes and columns see GCIFID part. Mass spectra correlations were carried out with Wiley-. NBS-, NIST-and private aroma library spectra.
